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Histological abnormalities of the jejunal mucosa have been noted in a high proportion of apparently healthy asymptomatic subjects living in developing countries, especially in the tropics.' These findings are often accompanied by malabsorption of two or more unrelated substances; this syndrome is known as subclinical tropical enteropathy (STE) . The mucosal abnormalities seen in STE are qualitatively similar to those seen in tropical sprue but of a milder degree,23 which suggests a possible relation between these two conditions.4 In India, tropical sprue runs a milder course in the north compared with the southern part of the country,5 where the disease is not only more severe but also has an epidemic form.6 Over 90% of the healthy subjects in southern India have morphological abnormalities of the jejunal mucosa,7 and it is possible that the severity of tropical sprue is related to the high prevalence rate of mucosal changes in the normal population. To examine this jejunal mucosal biopsy specimens were obtained from asymptomatic volunteers in New Delhi (north India) and the results were compared with a similar western population.
Subjects and methods
Eighteen healthy volunteers consisting of medical students, resident doctors, and nurses were included in the study. The group was chosen since it had similar standards and conditions of hygiene to a western population, enabling comparison with morphological studies from western and Indian countries. There were 14 men and four women in the age range of 18 to 28 years (mean (SD) = 24-33 (2.39)). Informed consent was obtained from each volunteer.
Accepted for publication 29 November 1984 After an overnight fast, a Crosby capsule was introduced and a biopsy specimen was obtained from a point just beyond the duodenojejunal junction; the position of the capsule was checked under fluoroscopy. The biopsy specimens were properly orientated over a filter paper using a dissecting microscope and then fixed in 10% formol-saline.
Further processing was carried out in Oxford, where the tissue was routinely processed to wax and multiple sections taken perpendicular to 
Results
The results were tabulated after exclusion of three biopsies from the assessment because of inadequacies of the specimens. The villous to crypt ratio was calculated from measurements of the height of the villous (from the tip of the villous to the base of the crypt) and the depth of the crypt (from the mouth to the base of the crypt). The values directly measured were within the expected range reported for adult Caucasians, (Table) . Those values which were derived-that is, the volume of mucosal lamina propria and epithelium-showed differences from the values calculated by Slavin et al. 8 The ratio of epithelial volume to mucosal volume and lamina propria volume showed a greater proportion of lamina propria in this study group; the significance of this finding is unclear.
Discussion
Subclinical tropical enteropathy has been recognised in a number of underdeveloped countries. Detailed reports are available from the Indian subcontinent,9" Africa,'2-'4 the Caribbean,'s5 6 Middle East,'7-'8 and south east Asia. '9-20 In most studies histological abnormalities of the jejunal mucosa were seen in the majority of healthy subjects examined, from 83% to 100%. In sharp contrast to the above studies, the present study found abnormal mucosa in none of the normal asymptomatic volunteers examined. Similarly, the mucosal damage of STE has been shown to subside in Indian and Pakistani immigrants in America.'4 27 The precise aetiological factor in the environment remains conjectural, but recurrent intestinal infection has to be considered. A study from south India reported jejunal bacterial overgrowth in eight of 12 asymptomatic subjects,32 but another study from the eastern part of the country (West Bengal) found normal bacterial flora in all 1 1 control subjects.33 Several workers have argued in favour of recurrent subclinical enteric infections as being responsbile for the jejunal mucosal abnormalities. 27 The striking difference in the jejunal morphology bet.ween residents of Delhi and those of Bombay9 (western India) and Vellore (south India), where abnormalities were noted in 92% subjects each, is difficult to explain. (26-3-40 2) 30- 40 42 370 status, the volunteers tested by us were similar to those of Jeejeebhoy et a19: in both, the studies were carried out on doctors and nurses. Nutritional deficiency is therefore unlikely to explain the morphological differences noted between the two studies. The aetiological agent thus appears to be a factor in the environment and in this respect enteric pathogens are the strongest possibility. The association between STE and tropical sprue is uncertain. The similarity of the mucosal abnormalities and the epidemiological distribution of the two conditions suggests a close relation. There are arguments, however, to suggest that the two are distinct entities: in Africa, STE is common but tropical sprue is rare. Similarly, STE is often seen in children, but tropical sprue is not very common.7 In India, the prevalence of abnormal jejunal morphology in patients with tropical sprue varies from as high as 100% in Vellore34 to between 44% and 66% in Delhi (north India).3s36 In this context, the observation that the jejunal mucosa of healthy control subjects is normal in north India is interesting and suggests that the milder form of tropical sprue seen here is related to a better preserved jejunal mucosa.
We conclude that STE is not as widespread and universal in the tropics as we generally believed; certainly in a north Indian city its prevalence is negligible. The aetiology of STE is almost certainly related to an environmental factor and repeated enteric infections appear to be the most likely possibility. Finally, it is tempting to ascribe the milder form of tropical sprue seen in the north to the presence of a normal jejunal mucosa in the general population.
